A number of Penicillium species that contaminate food and feed are able to produce nitrogen-containing mycotoxins. Alkaloids are the most important ones among them. Alkaloid-contaminated feed may be the cause of several cattle diseases.
In many cases the ability of alkaloid production depends on the cultivation conditions and the composition of growth medium. The aim of this work was to investigate the toxigenic potential of Penicillium species, P, palitans, P. expansum and P. farinosum, grown on artificial media and that on natural substrates, such as summer wheat and apple juice.
Materials and Methods
Fungal strains of the genus Penicillium P. palitans VKM F-3088, P. expansum VKM F-275 and P. farinosum VKM F-1746, isolated from various food products and feed were obtained from the All-Russian Culture Collection (VKM). Alkaloids were detected as an absorbed zone in UV light or as coloured spots after spraying the plates with appropriate reagents. A quantitative analysis of alkaloids was carried out by UV spectrophotometry (Shimadzu, UV-160A, Japan). The optical density was measured at 328, 282, 317 and 284 nm for roquefortine, clavine alkaloids, viridicatine and CPA, respectively. Ergot alkaloids and CPA were also produced on the dense media (media 5 and 6, Table   1 ). The spectra of alkaloids were the same as in the submerged culture on Abe's medium.
Alkaloids were also found in the apple juice used as a natural substrate (5.5 mg/l). The culture productivity was the same on glucose-peptone and apple juice media, but its excretic activity differed essentially. The contents of extracellular alkaloids were two times higher than those of intracellular ones in the apple juice: in the case of glucose-peptone medium, the contents of alkaloids were higher in the mycelium than those in the medium (Fig. 1) . Summer wheat is another natural substrate of P. palitans. We analyzed summer wheat infected with the spores of this fungus to evaluate the possibility of this strain to synthesize N-containing mycotoxins (alkaloids). One can see (Fig. 2) that the composition of alkaloids in extracts from the infected wheat was same to that from the mycelium of the culture grown on glucose-peptone. In the course of fermentation the content of alkaloids in wheat increased ( medium which is favourable for alkaloid bisynthesis ; complex media (media 3 and 4) and a natural substrate, such as, apple juice (Table 1) . When P, expansum was grown on glucosepeptone medium, the largest amounts of roquef ortine were found in the mycelium. Thirty six mg and 19 mg were present in the mycelium and filtrate, respectively, from 1 L of the fermentation broth. Similar results were obtained on Czapek-Dox'medium (30.4 mg, mycelium; 3.3 mg, medium). The contents of alkaloids in mycelium and filtrate in Abe's medium were 3.2 and 5.0 mg, respectively, and those in apple juice were 0.4 and 0.6 mg, respectively. It may be concluded that the ability of fungi to excrete alkaloids depends on the composition of media. Using the results obtained, we may suggest that the ability of some fungal species to synthesize N-containing mycotoxins (alkaloids) in laboratory conditions correlates with such in nature.
